We begin by considering six not unlikely potential schematic representations of the TCs for ERSs, and we reach a tentative conclusion as to which one best represents the TCs for ERSs. Then we go on to consider a class of elementary sentences that properly includes the class of ERSs, namely those of the form (2), in which both A and B denote (not necessarily disjoint) sets of cardinality '2, and R is a relation on A x B.
(2) A R B Such sentences we call elementary plural relational sentences (EPRSs). We show that our tentative formulation of the TC-schema for ERSs follows compositionally from the TC-schema for EPRSs, upon substitution of r for B, thus justifying both our initial assumption about the uniformity of the contribution of r and of its relation to A to the interpretation of ERSs and our specific formulation of the TC-schema for ERSs. Moreover, given the assumptions of the standard theory of the organization of generative grammar, it follows that r must occur as an element (possibly as an idiomatic phrase, as in English) in the underlying representations of ERSs.
Next we compare the TC-schema for ERSs with that of a disjoint class of elementary sentences, of the form (3), in which A denotes a set of cardinality '2 and R is a symmetric relation on A x A.
(3) AR Sentences like these have an affinity with explicitly reciprocal sentences that contain a symmetric relation, as Gleitman (1965) , among others, has observed, and for that reason we call them elementary covertly reciprocal sentences (ECRSs). We show that the TC-schema for ECRSs is, however, distinct from that of corresponding ERSs, thus removing the possibility, under the assumptions of the standard theory, of deriving ECRSs and their corresponding ERSs from common underlying sources.
Following that demonstration, we consider the problem of the interpretation of a certain class of ERSs, discussed by Fiengo and Lasnik (1973) , the assertions of which are deemed true in situations in which the appropriate substitution-instances of the TCschema for ERSs are not satisfied. We conclude that this discrepancy follows from a use condition that is appropriate to that class, so that the general form of the TCschema for ERSs can be maintained.
Finally, we consider the problem of extending the results of this article to a wider class of reciprocal sentences, so as to provide a general account of the logic of reciprocity.
Some Possible Schematic Representations of the TCs for ERSs
Various possible schematic representations of the TCs for ERSs have been suggested in the literature, and many others are imaginable. In this section we give six logically distinct, yet not implausible, schematizations and show how they are logically related. The diagrams in (5) may be used to establish the relations stated in (4) as follows. To establish (4a), we observe that the situation-type diagrammed in (Sa) is the only one involving sets of cardinality 2 that satisfies any of the conditions given in (A)-(F), and that all six are satisfied by it.
To establish (4b), we observe (i) that the situation-type diagrammed in (5bi) is the only one involving sets of cardinality 3 that satisfies SR and PSR (it also, of course, satisfies the other four TCs); (ii) that the situation-type in (5bii) satisfies the remaining four TCs; (iii) that the situation-type in (Sbiii) satisfies IR, PIR, and WR, but not SmR; and (iv) that there are no situation-types for sets of cardinality 3 that distinguish between SR and PSR or among IR, PIR, and WR, or that introduce other distinctions among the six TCs.
To establish (4c), we observe (i) that the situation-type diagrammed in (Sci) is the only one involving sets of cardinality 4 that satisfies SR (it also satisfies the other five TCs); (ii) that the situation-type diagrammed in (5cii) satisfies PSR, SmR, PIR, and WR, but not IR; (iii) that the situation-type in (5ciii) satisfies IR, PIR, and WR, but not PSR and SmR; (iv) that the situation-type in (5civ) satisfies SmR, IR, PIR, and WR, but not PSR; and (v) that there are no situation-types for sets of cardinality 4 that distinguish between PIR and WR, or that introduce other distinctions among the six TCs.
Finally, to establish (4d), we observe (i) that the situation-type diagrammed in (Sdi) is the only one involving sets of cardinality 5 that satisfies SR (it also satisfies the other five TCs); (ii) that the situation-type diagrammed in (Sdii) satisfies PSR, SmR, PIR, and WR, but not IR; (iii) that the situation-type in (5diii) satisfies SmR, IR, PIR, and WR, but not PSR; (iv) that the situation-type in (5div) satisfies IR, PIR, and WR, but not PSR and SmR; (v) that the situation-type in (5dv) satisfies WR, but not PSR, SmR, IR, and PIR; and (vi) that there are no other situation-types for sets of cardinality 5 or greater that introduce other distinctions among the six TCs. In addition, WR and only WR can be satisfied by an asymmetric, disconnected8 relation R on an infinite set A for which the relation is not founded,9 as (5e) illustrates.
Evaluation of the Various TC-Schemata for ERSs
Fiengo and Lasnik (1973) argue convincingly that ERSs may be satisfied by situationtypes of the sort diagrammed in (5cii), and hence that neither SR nor IR provides the correct characterization of the TC-schema of ERSs in general."1 However, contrary to the judgment of Fiengo and Lasnik, we find that PSR must also be rejected, since there are ERSs whose TCs are satisfied by situation-types like (5bii) and (5civ), which (as we have already seen) do not satisfy PSR. Thus, consider an ERS like (6).
(6) The men and the woman flirted with one another.
If, in (5bii), we take a to be the woman and b and c to be the men; and if, in (5civ), we take a to be the woman and b, c, and d to be the men; and if, in both diagrams, we take the relation R to beflirted with, then we see that those situation-types satisfy the TC of (6).11 8 We say that a relation R on A x A, where A is of cardinality >2, is disconnected just in case (i) holds. Chomsky (1975, 150) , which is an ERS whose relation is stative, but which is satisfied by situations of the type diagrammed in (Scii).
(i) John's grandparents hate one another. This situation-type, as we have seen, is not one that satisfies SR.
Thus, there is no reason to believe that separate TC-schemata must be given for ERSs depending on whether R is stative or nonstative. Fiengo and Lasnik also discuss another class of ERSs for which a special TC-schema might have to be set up. We take up this class of cases below in section 7, and argue there that an alternative analysis of this class can be given such that a single TC-schema that is applicable to all ERSs can be maintained. If this argument is correct, then we will have shown that every objection that has been given so far against setting up more than one TC-schema for ERSs can be met.
"' The subject noun phrase in (6) is deliberately chosen to highlight the fact that situations like (Sbii), (Sciii), and (Sdiii) can satisfy the TC-schema for ERSs. But even for an ERS like (i), in which, say, A refers to three men and a woman, we see that the situation-type (Sciii) satisfies the TC of that sentence.
(i) They flirted with one another. From the discussion in Dougherty (1974, 14) , however, we can infer that he disagrees with the judgments just rendered, and that he has in mind a TC-schema for ERSs that is distinct from any of those proposed here. In his discussion, Dougherty considers examples like (ii) and (iii) and claims that (ii) cannot truly describe a situation in which heterosexual relations only are involved (actually, Dougherty hedges this claim by saying that such an interpretation, if made, would be "forced"), but that (iii) can (throughout, we assume that the names John, Bill, Tom, and Sam denote males and that the names Sue and Mary denote females).
( Clearly, the assertions made by these sentences are true in appropriate situations of the types diagrammed in (5biii) and (Sciii). Since these situation-types do not satisfy SmR, only PIR and WR remain as potentially correct characterizations of the TC-schema for ERSs.
As we showed in section 2, PIR and WR are equivalent for sets A of cardinality 4 or less, but not for sets of cardinality 5 or greater. The simplest situation-type that distinguishes between PIR and WR is given in (5dv), but it is of such complexity as to make it extremely difficult to determine by introspection or other means whether the assertion of an ERS is true or false in such a situation. We might, however, hope to get clear judgments for ERSs whose relations necessarily hold either symmetrically or asymmetrically for any given pair of members of A. I know of no lexical item in English that has this logical property, but any composite relation of the form are at least as X as does. Suppose, then, we let A consist of five individuals, of whom two weigh 50 kg each, one weighs 60 kg, and two weigh 70 kg each. We now ask: in this situation, which is of type (Sdv), is the assertion of the ERS (9) true or false? (9) They are at least as heavy as one another.
Unfortunately, sentences like (9) are felt to be bizarre independent of the truth or falsity of the assertions that they make (for example, even if the five individuals weigh exactly the same amount, so that (9) makes an indisputedly true assertion, the sentence still seems strange). In my judgment, however, if the bizarreness of (9) is somehow set aside, then its assertion is felt to be true in the situation just described. If this judgment is correct, then PIR cannot be the TC-schema for ERSs, leaving only WR as a Dougherty's position entails the claim that the literal assertion of (ii') cannot be true (or that such a use would be "forced"), but that the assertion of (iii') can be. Now, none of the TC-schemata defined in section 2 distinguishes between (ii') and (iii'); according to SR and PSR, both would necessarily make false assertions, while according to SmR, IR, PIR, and WR, neither would. So, what criterion could Dougherty have in mind for distinguishing between them? He offers nothing precise, and it is difficult to see what such a criterion, if made precise, could be. If, for example, the criterion requires that no one individual in A both relate and be related to significantly more than any other individual in A, how would such significance be nonarbitrarily defined? For example, would the assertion of a sentence like (iv) be necessarily false under this criterion?
(iv) Those thirty-seven men and six women had only heterosexual relations with each other. In the face of this difficulty, it would seem more appropriate to adopt the position that the assertions of (ii) and (iv) are not necessarily false, and that the assertion of (ii) could be true under the condition that only heterosexual relations are involved.
12 Example (8) is not, strictly speaking, an ERS, but this detail does not affect the validity of the argument in any way. To see why, see section 8 below.
candidate of those that we have considered. But clearly, more evidence is required before it can be decided with certainty that WR should be adopted as the TC-schema for ERSs.13
From our discussion in section 2, we see that we might obtain further evidence from consideration of ERSs with an asymmetric, disconnected relation R. If PIR is the TC-schema for ERSs, then the assertions of all such sentences are false; if WR is the TC-schema for ERSs, then the assertions of such sentences are true if the set A is infinite and not founded with respect to R, and false otherwise. Accordingly, compare sentences ( The relation succeed, as used in these examples, is asymmetric and disconnected. In (10), A is a finite set, and, in accordance with both PIR and WR, the assertion of that sentence is false. In (11), A is an infinite set, but since the set is founded with respect to the relation succeed (there is a member of the set, the number zero, that succeeds no other member of the set), the assertion of that sentence, too, is false, in accordance with both PIR and WR.'4 Finally, in (12), A is an infinite set that is not founded with respect to the relation succeed (since the integers range over all negative and nonnegative numbers, there is no integer that succeeds or is succeeded by no other integer). Hence, according to PIR, the assertion of that sentence is false; but according to WR, it is true. Once again, in my judgment, the prediction made by WR is correct, providing further evidence that WR is to be preferred to PIR as the TC-schema for ERSs. However, the evidence still must be considered insufficient to establish the case with certainty.
Since no other type of empirical evidence is forthcoming, we must look elsewhere for considerations that bear on the problem of choosing between PIR and WR as the schema that correctly represents the TCs for ERSs.
The Relation of the Logic of Reciprocity to the Logic of Plurality
An ERS is a special type of elementary sentence with plural subject and plural object, that has the general form given in (2) (repeated here), and that we called an elementary plural relational sentence (EPRS).
(2) A R B 13 In addition, both PIR and WR predict that (9) makes a false statement in case the weights of the five individuals are 50 kg, 50 kg, 60 kg, 60 kg, and 70 kg.
14 However, there may be conditions of use in which the assertions made by sentences like (10) and (11) are true; see below, section 7, in particular fn. 31.
As a first approximation to the schematic representation of the TCs for EPRSs, consider (G).15 (G) (Vx E A)(3y E B)(xRy) A (Vw E B)(3z E A)(zRw)
According to (G), for the literal assertion of a sentence of the form (2) to be true, each member of the set A must bear the relation R to some member of the set B, and each member of the set B must have the relation R borne to it by some member of the set A. For example, consider the EPRS (13). The possibility remains, however, that (G) is too strong. For example, suppose that exactly one woman in the set denoted by the women was not involved in the releasing of the prisoners at all. Could we not still say that the assertion of (13) is true? Certainly (13) could be used to describe a situation in which in fact all but one of the women was involved in releasing the prisoners, but then we should say that (13) is not literally being asserted. Moreover, this fact of usage should not obscure the semantic fact that (13) is not entailed by (17)."6 (17) All but one of the women released the prisoners.
Hence, the literal assertion of (13) is not true in case exactly one (or more than one) woman in the set denoted by the women was not involved in releasing the prisoners.17 15 The requirement that A and B denote sets of cardinality -2 is not essential, and may be dropped; that is, the TC-schema for EPRSs generalizes to sentences in which either the subject set or the object set or both have exactly one member. This is obviously a desirable result (cf. Bierwisch (1970, 30-31) ). We keep the requirement here simply to bring out the parallelism between EPRSs and ERSs.
16 If (17) entails (13), then by parity of reasoning (i) should entail (17), which entails (13). (i) All but two of the women released the prisoners. Proceeding in this fashion, we obtain (ii), which also entails (13).
(ii) All but all but one of the women released the prisoners. (i.e., Exactly one of the women released the prisoners.) But this is absurd. Hence (17) cannot entail (13).
17 Note that we are not claiming that a false sentence can be used to make a true assertion. Sentences (and the propositions they express) are not the sorts of things that are true or false; only their assertions are. To take another example, consider the following sentence.
There remains, however, the possibility that two or more of the women may have acted in the release of one or more of the prisoners in such a way that none of those women can be said to have individually released any of the prisoners. Indeed, all of the women may have acted in this way. In such cases, (13) remains true, but (14) is false. Thus, (13) entails (14) only under the special condition that the women acted as individuals, and not as members of some larger group of women. In the next section, we show how to reformulate (G) to handle the more general cases. In this section, we retain the simplifying assumption that the sets A and B that appear in EPRSs have only individuals (unit subsets) as members.
Given that (G) is the TC-schema for EPRSs, and given that an ERS is a special type of EPRS, in which r appears in the place of B, it should be possible to deduce the TC-schema for ERSs from (G) together with the specific contribution of r to the interpretation of ERSs. It is evident that one of the consequences of the presence of r in ERSs is that the object set B is taken to be identical to the subject set A. But that is not the only consequence, since if a reflexive element (e.g. themselves) appears as object in an EPRS, the same consequence obtains, and yet ERSs are logically distinct from EPRSs with reflexive objects."8 In addition, the presence of r in ERSs has the consequence that the relation is specifically understood as holding between distinct members of the set A.
We obtain the TC-schema for ERSs from the TC-schema for EPRSs, therefore, as follows. By setting set A equal to set B in (G), and identifying variables, we obtain (H). 19 (H) (Vx E A)(3y,z E A)(xRy A zRx) (i) The women considered the consequences of their action. When uttered, this sentence may be used to assert that the women in question considered the salient consequences of their action, and if they did, then that assertion is true. It remains true even if they did not consider any of the infinitely many nonsalient logical consequences of their action. If the proposition literally expressed by (i) entails that the women considered consequences of their action other than the salient ones, then the assertion of that proposition in this situation would be false. By hypothesis, however, it is not that proposition that was asserted, but rather the one whose assertion is true.
A final comment. We take sentences like (13) to be logically equivalent to sentences in which either the subject or the object noun phrase is explicitly quantified by all. The addition of this word in this way, while not affecting the TCs of the resulting sentences, does affect how they can be used. In particular, it is harder to use such sentences under conditions in which the assertion of the proposition literally expressed is false.
18 Moreover, consider sentences like (i), under the interpretation that the subject and object sets have identical members.
(i) The women released their mothers' daughters. This sentence turns out to be logically distinct from both (ii) and (iii).
( But (I) = (F) = the TC-schema we have called WR. That is, WR follows as the TCschema for ERSs from the TC-schema for EPRSs by substitution of the interpretation of the reciprocal element for the object phrase.20 Therefore, our assumption that there is a single TC-schema for ERSs is justified, and we can conclude, despite the inconclusiveness of the empirical evidence for selecting WR as the TC-schema for ERSs, that indeed WR is the TC-schema for ERSs. Moreover, from the fact that the interpretation of ERSs follows compositionally from the interpretation of EPRSs, we can conclude that the contribution of r is like that of any lexical item or phrasal idiom, and hence that it should be treated as a lexical item or phrasal idiom in the grammars of natural languages. We shall have more to say on this matter below in section 8. It is somewhat more difficult to find convincing English examples that illustrate this situation-type, although perhaps (21) will be found persuasive.
Generalization of the TC-Schemata for ERSs and EPRSs

In the preceding section, we pointed out that the statement (G) of the TC-schema for EPRSs failed to handle situations in which nonunit subsets of the sets A and B bear the relation R to one another. The statement (F) of the TC-schema for
(21) They endorsed one another.
If it is possible that one can endorse two or more persons as a group (for example, because of their combined virtues) without endorsing any one person individually, then (21) is satisfied by the situation-type (20), which in turn fails to satisfy WR.
However, it is not difficult to generalize WR to express a TC-schema that situations of the type (18) and (20) do satisfy, and that therefore can be accepted as the TC-schema for ERSs. Essentially, we must provide that each member of the set A be a member of a subset of A that bears the relation R to some nonnull subset of A not containing that member, and that each member of A is a member of a subset of A that has the relation R borne to it by some nonnull subset of A not containing that member.
Formally we express this TC-schema as (J); it will be observed that (J) is a generalization of the notion of WR to relations between subsets of A. (J) Weak Reciprocity for Subsets (WRS). (Vx E A)(3X1,X2,Y i 4,Z i , C A)(x E X1 A x E X2 A x 4 Y A x ? Z A X1RY A ZRX2)
WRS reduces to WR when X1, X2, Y, and Z are taken to be unit subsets of A, as the reader can verify.
If WR is the TC-schema for ERSs, then it must be derivable from the TC-schema for EPRSs in the manner discussed above in section 4. Accordingly, the TC-schema for EPRSs must be stated as in (K). is predicated of the individuals that comprise its subject. The interpretation of (i) is neutral with respect to the question of whether any of those individuals are married to one another. 27 Accordingly, there is absolutely no reason to derive (23) from the structure underlying (22) by a rule of reciprocal deletion, contrary to a proposal by Gleitman (1965) . In addition, we find that the following pair of sentences have distinct TCs.
(i) These books and those books are similar.
(ii) These books are similar to those books. Example (i) is an ECRS, and therefore has a TC that is a substitution-instance of (L). Example (ii) is an EPRS and has a TC that is a substitution-instance of (K). Moreover, these TCs are satisfied by different classes of situations. Consequently, there is also no reason to derive (ii) from the structure underlying (i) by a rule of conjunct movement, contrary to a proposal by Lakoff The reason that (41), unlike (10), can be used to make a true assertion is that the relation succeeded in it is understood temporally and orders the members of A from earlier to later. Therefore, in accordance with (37e), it can be used to make a true assertion in a situation of the type (30). I cannot give a precise account of the extragrammatical principle that accounts for the conditions under which ERSs with asymmetric, disconnected relations can be used to make true assertions in situations of the type (30). It would appear that the ordering of elements that is required in order for such sentences to be so used is, however, a natural (or possibly culturally determined) one. We normally stack things one on top of the other rather than the other way around, line up one behind the other rather than one in front of the other, and view time as progressing from earlier to later rather than from later to earlier. Whether we are more likely to put nested boxes one inside the other or the other way around, I cannot say, but we generally perceive them to be nested one inside the other rather than the other way around. Finally, since there is no general preference for arranging things from left to right as opposed to arranging them from right to left, either ordering is acceptable as a basis for the use of sentences like (33) in situations of the type (30).
Some Extensions of the Results Obtained So Far
Given the compositionality of the contribution of reciprocal elements to the interpretation of ERSs, we have every reason to believe that the contribution of reciprocal 31 However, there are people who find that (10) can be used to make a true assertion (to the effect that the numbers from one to four are ordered by the successor relation). For such people, the list in (37) should be expanded to include (f), or possibly even (f').
f. from smaller to larger f'. from negative infinity to positive infinity elements to the interpretation of sentences in general is compositional. Consider, for example, the following sentences, none of which are ERSs but all of which contain a reciprocal element and its antecedent. In (49), the reciprocal element even occurs as subject of a finite clause. As far as I know, the only So far in this discussion, we have described reciprocity as a logical property of sentences that results from the presence of a reciprocal element and its antecedent in those sentences. The obvious alternative, the description of reciprocity as a logical property of relations, like symmetry or transitivity, is inappropriate to English, inasmuch as there are in fact no logically reciprocal relations in English.33 No English verb, adjective, or predicate noun requires a reciprocal object, and no English verb, adjective, or predicate noun occurs with a plural subject such that the TC of the sentence is a substitution-instance of WRS.
However, there are many languages for which the description of reciprocity as a logical property of relations rather than as a property of sentences arising from the presence of a reciprocal element is appropriate. noun phrases are not available. For example, the English sentence (46) has no direct translation into Mundari; to express it in Mundari, one would have to resort to a quite elaborate paraphrase.35 9. Summary and Conclusion Reciprocity, as described in this article, is a logical property of sentences that appears to receive direct, simple expression in most, if not all, human languages. However, its interpretation is derivative, arising from the more fundamental logical properties of relational sentences with two plural arguments. We have found, moreover, that any investigation of the interpretation of reciprocal sentences that is limited to an examination only of reciprocal sentences is bound to be inconclusive. Conclusive results can be obtained only if one also examines plural relational sentences, and recognizes how the interpretation of reciprocal sentences derives from the interpretation of plural relational sentences.
